Differential effect of two calcium channel blockers--nifedipine and diltiazem--on atherogenesis in hypercholesterolemic hamster.
We compared the effect of two different calcium channel blockers (CCB), Nifedipine (1,4-dihydropyridine calcium antagonist) and Diltiazem (a benzothiazepine agent) on plasma components and the development of atherosclerotic plaque in experimental hypercholesterolemia. Golden male Syrian hamsters were divided into four groups: atherogenic animals (AT) induced by standard diet supplemented with 3% cholesterol and 15% butter; AT animals treated with Nifedipine (20 or 60 mg/kg/day); AT hamsters treated with Diltiazem (45 mg/kg/day) and controls (C), fed a standard chow diet. For one month, the drugs were administered concomitantly with the atherogenic diet. During the experiment, serum cholesterol, free calcium and angiotensin-converting enzyme (ACE) activity values were determined. Specimens from the lesion-prone areas: aortic valves, coronary arteries, and aortic arch, were collected and processed for light and electron microscopy. The results show that the atherogenic diet induces a significant increase of serum cholesterol (389 +/- 67.47 mg/dl), free calcium (13.44 +/- 0.84 mg/dl) and ACE activity (78.46 +/- 9.25 mU/ml) as compared to controls (cholesterol 73.76 +/- 3.31 mg/dl; calcium 8.9 +/- 0.5 mg/dl; ACE 33.68 +/- 2.6 mU/ml). Administration of Diltiazem reduced significantly these parameters (cholesterol, 196.25 +/- 22 mg/dl; calcium, 8.41 +/- 0.6 mg/dl) while Nifedipine had no effect (cholesterol, 283.03 +/- 44.7 mg/dl; calcium, 11.13 +/- 1.25 mg/dl) and increased the ACE activity (100.28 +/- 36.9 mU/ml). At the structural level, a significant correlation between the apparition and progression of the atherosclerotic lesions and the biochemical parameters detected, was observed. Diltiazem treated animals showed a reduction in the lesion severity, at the level of aortic valves, coronary arteries and aortic arch; we assume that Diltiazem acts on the early phases of atherosclerosis by blocking the lipid transport and accumulation into the subendothelial space. In contradistinction, Nifedipine treatment failed to suppress the atherogenic effect of fat-rich diet, and as in AT hamsters, the plaques developed in all lesion-prone areas. The latter were characterised by numerous lipid-laden cells (in aorta and aortic valves) and calcification and necrotic centres, in all locations, including coronary arteries. The results suggest a different mechanism of action and the ensuing effects of various CCB on atherogenesis.